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Entry name 

Primary accession number 
Secondary accession numbers 
Entered in SWISS-PROT in 
Sequence was last modified in 
Annotations were last modified in 
Name and origin of the protein 
Protein name 



BXAl_CLOBO 
P10845 

P18639P01561 
Release 11, July 1989 
Release 26, July 1993 
Release 41, June 2002 



Synonyms 



Botulinum neurotoxin type A [Precursor] 
EC 3.4.24.69 
BoNT/A 
Bontoxilysin A 
BOTOX 

Botulinum neurotoxin A, light-chain 
Botulinum neurotoxin A, heavy-chain 
BOTA or BNA or ATX 
Clostridium botulinum [TaxED : 1491 ] 

Bacteria ; Firmicutes ; Clostridia ; Clostridiales ; Clostridiaceae ; 
Clostridium . 

References 

[1] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=NCTC 2916; 

MEDLINE=90235864; PubMed=2 185020; [ NCBL ExPASv . EBL Israel Japan ] 

Thompson D.E. . Brehm J.K. . Oultram J.D. . Swinfield T.-J. , Shone C.C. . Atkinson T. ? Melting J. . 

Minton N.P. ; 

"The complete amino acid sequence of the Clostridium botulinum type A neurotoxin, deduced by 
nucleotide sequence analysis of the encoding gene."; 
Eur. J. Biochem. 189:73-81(1990). 



Contains 

Gene name 

From 

Taxonomy 



[2] 



SEQUENCE FROM NUCLEIC ACID. 
STRAIN=62A; 

MEDLINE-90264400; PubMed=2 160960; [ NCBL ExPASv . EBL Israel . Japan ] 
BinzB. . Kuarzono FL Wille M. . Frevent J. . Wernars K. ? Niemann H. ; 

"The complete sequence of botulinum neurotoxin type A and comparison with other clostridial 
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neurotoxins."; 

J. Biol. Chem. 265:9153-9158q990V 
[3] SEQUENCE OF 1^65 FROM NUCLEIC ACID. 
STRAIN=62A; 

MEDLINE=97016817; PubMed=8863443; [ NCBI . ExPASv . EBI . Israel . Japan ] 
East A.K. . Bhandari M.. Stacey J.M. . Campbell K.D. . Collins M P. ; 

"Organization and phylogenetic interrelationships of genes encoding components of the botulinum 
toxin complex in proteolytic Clostridium botulinum types A, B, and F: evidence of chimeric 
sequences in the gene encoding the nontoxic nonhemagglutinin component"; 
Int. J. Svst. Bacteriol 46: 1 105-1 1 12C1996Y 
[4] SEQUENCE OF U34 FROM NUCLEIC ACID. 
STRAIN=Hall; 

MEDLINE=89350959; PubMed=2669749; [ NCBI . ExPASv. EBI . Israel . Japan ] 
Betley M.J. . Somers E. . DasguptaB.R. ; 

"Characterization of botulinum type A neurotoxin gene: delineation of the N-terminal encoding 
region."; 

Biochem. Biophys. Res. Commun. 162:1388-1395(1989). 

[5] SEQUENCE OF H8 FROM NUCLEIC ACID. 
STRAEV=Type A NTH; 

MEDLINE=96096783; PubMed=8521962; [NCBI. ExPASv . EBI. Israel . Japan ] 
FujitaR . Fujinaga Y. . Inoue K. . Nakajima H.. KumonH. . OgumaK. ; 
"Molecular characterization of two forms of nontoxic-nonhemagglutinin components of 
Clostridium botulinum type A progenitor toxins."; 
FEBS Lett. 376:41-44(1995). 
[6] SEQUENCE OF 1-16. 

MEDLINE=84178501; PubMed=63 70252; [ NCBI. ExPASv . EBI . Israel . Japan ] 
Schmidt J.J. . Sartymoorthy V. . DasguptaB.R : 

"Partial amino acid sequence of the heavy and light chains of botulinum neurotoxin type A."; 
Biochem. Biophys. Res. Commun. 119:900-904(1984). 
[7] SEQUENCE OF 1^46. 

DasguptaB.R. . Foley J.. Niece R ; 

"Partial sequence of the light chain of botulinum neurotoxin type A."; 
Biochemistry 26:4162-4162(1987). 
[8] SEQUENCE OF 1^5 AND 444^456. 

MEDLINE=91 120847; PubMed=2 126206; [ NCBI . ExPASv . EBI. Israel . Japan ] 
Dasgupta BR . DeklevaM.L. ; 

"Botulinum neurotoxin type A: sequence of amino acids at the N-terminus and around the nicking 
site."; 

Biochimie 72:661-664(1990). 
[9] SEQUENCE OF 448-464 AND 872-895 . 

MEDLINE=89024662; PubMed=3 178218; [ NCBI . ExPASv . EBI . Israel . Japan ] 
Sathymoorthy V. . Dasgupta B.R. . Foley J. . Niece R.L. ; 

"Botulinum neurotoxin type A: cleavage of the heavy chain into two halves and their partial 
sequences."; 

Arch. Biochem. Biophys. 266:142-151(1988). 

[10] 

SEQUENCE OF 448-482 . 

MEDLINE=85285016; PubMed=3896784; [NCBI. ExPASv . EBI. Israel. Japan ] 
Shone C.C. . HambletonP. . Melting J. : 

"Inactivation of Clostridium botulinum type A neurotoxin by trypsin and purification of two tryptic 
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fragments. Proteolytic action near the COOH-terminus of the heavy subunit destroys toxin-binding 
activity."; 

Eur. J. Biochem. 151:75-82(1985). 
[1 1] IDENTIFICATION OF SUBSTRATE. 

MEDLINE=94063091; PubMed=8243676; [ NCBI . ExPASy , EBL Israel Japan ] 
Schiavo G. , Santtuci A. , Dasgupta B.R. . MehtaP.P. . Jontes J. , Benfenati F. . Wilson M.C. , 
Montecucco C ; 

"Botulinum neurotoxins serotypes A and E cleave SNAP-25 at distinct COOH-terminal peptide 
bonds."; 

FEBS Lett. 335:99-103(1993). 

[12] IDENTIFICATION OF SUBSTRATE. 

MEDLINE=94124495; PubMed=8294407; [NCBI, ExPASy , EBI . Israel . Japan ] 

Binz T. , Blasi J. . Yamasaki S. . Baumeister A. , LinkE. , Suedhof T.C. . Jahn R . Niemann H. : 

"Proteolysis of SNAP-25 by types E and A botulinal neurotoxins."; 

J. Biol. Chem. 269:1617-1620(1994) . 
[13] MUTAGENESIS OF GLU-261; PHE-265 AND TYR-365. 

MEDLINE=21556941; PubMed=l 1700044; [ NCBI . ExPASy . EBL Israel Japan ] 

Rigoni M. . Caccin P. . Johnson E.A. . Montecucco C , Rossetto P. ; 

"Site-directed mutagenesis identifies active-site residues of the light chain of botulinum neurotoxin 
type a."; 

Biochem. Biophvs. Res. Commun. 288: 123 1-1237(20011 

[14] X-RAY CRYSTALLOGRAPHY (3.3 ANGSTROMS). 

MEDLINE=98455071; PubMed=9783750; [ NCBI , ExPASy , EBI , Israel . Japan ] 
Lacy D.B. . Tepp W. , Cohen AC . Dasgupta B.R. . Stevens RC ; 
"Crystal structure of botulinum neurotoxin type A and implications for toxicity."; 
Nat. Struct. Biol. 5:898-902(1998). 

Comments 

• FUNCTION: Inhibits acetylcholine release. The botulinum toxin binds with high affinity to 
peripheral neuronal presynaptic membrane, is then internalized by receptor-mediated endocytosis. 
The C-terminus of the heavy chain (H) is responsible for the adherence of the toxin to the cell 
surface while the N-terminus mediates transport of the light chain from the endocytic vesicle to 
the cytosol. After translocation, the light chain (L) hydrolyzes the 197-Gln-|-Arg-198 bond in 
SNAP-25, thereby blocking neurotransmitter release. Inhibition of acetylcholine release results in 
flaccid paralysis, with frequent heart or respiratory failure. 

• CATALYTIC ACTIVITY. Limited hydrolysis of proteins of the neuroexocytosis apparatus, 
synaptobrevins, SNAP25 or syntaxin. No detected action on small molecule substrates. 

• SUBUNIT: Disulfide-linked heterodimer of a light chain (L) and a.heavy chain (H). 

• SUBCELLULAR LOCATION : Secreted. 

• PHARMACEUTICAL Available under the name BOTOX (Allergan) for the treatment of 
strabismus and blepharospasm associated with dystonia and cervical dystonia. Also used for the 
treatment of hemifacial spasm and a number of other neurological disorders characterized by 
abnormal muscle contraction. 

• MISCELLANEOUS: There are seven antigenically distinct forms of botulinum neurotoxin: Types 
A, B,C1,D,E,F, and G. 

• SIMILARITY BELONGS TO PEPTIDASE FAMILY M27. 

• DATABASE: NAME=BOTOX product information Web site; 
WWW= M http://www.botox.com/index.jsp?hp&productinfo ' t . 

• DATABASE NAME=Protein Spotlight; NOTE=Issue 19 of February 2002; 
WWW=" http://www. expasy.org/spotlight/articles/sptltO 1 9.html " . 

Copyright 
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Cross-references 



EMBL 



X52066; CAA36289.1; -. [EMBL / GenBank / DDBJ ] [ CoDingSequence ] 
M30196; AAA23262.1; -. [EMBL / GenBank / DDBJ ] [ CoDingSequence ] 
X92973; CAA63551.1; -. [ EMBL / GenBank / DDBJ ] [CoDingSequence ] 
D67030; BAA1 1051.1; -. [EMBL / GenBank / DDBJ ] [CoDingSequence ] 
M27892; AAA23269.1; -. [ EMBL / GenBank / DDBJ ] [CoDingSequence ] 
A35294; BTCLAB. 
S09492; S09492. 

3BTA; 01-OCT-99. [ExPASv / RCSB ] 
M27.002: - . 

IPR000395: Bontoxilysin . 
IPR000130: Zn MTpeptdse . 
Graphical view of domain structure . 
PF01742: Peptidase_M27: 1 . 
PR00760: BONTOXILYSIN . 
PD00 1963: Bontoxilysin: 1 . 

[ Domain structure / List of seq. sharing at least 1 domain ], 
PS00142: ZINC PROTEASE: 1 . 
P10845 . 
P10845 . 
P10845 . 
P10845 . 
P10845 . 
P10845 . 

GET REGION ON 2D PAGE. 



PIR 
PDB 
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PRINTS 
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PROSITE 
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ModBase 
SWISS-2DPAGE 
Keywords 
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Features 
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INIT_MET 
CHAIN 

CHAIN 

METAL 

ACT_SITE 

METAL 

METAL 

DISULFID 

DISULFID 

TRANSMEM 

TRANSMEM 

VARIANT 

MUTAGEN 



From 



0 
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447 


448 


1295 


222 


222 


223 


223 


226 


226 


261 


261 


429 


453 


1234 


1279 


626 


646 


655 


675 


26 


26 


261 


261 



To Length 



447 



848 



21 
21 



BOTULINUM NEUROTOXIN A, 

LIGHT-CHAIN. 

BOTULINUM NEUROTOXIN A, 

HEAVY-CHAIN. 

ZINC (CATALYTIC) . 

ZINC (CATALYTIC) . 
ZINC (CATALYTIC) . 
INTERCHAIN. 

POTENTIAL. 
POTENTIAL . 
V -> A. 

E->A: DRASTIC DECREASE IN 
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MUTAGEN 

MUTAGEN 

CONFLICT 
CONFLICT 
CONFLICT 
CONFLICT 



265 


265 


365 


365 


1 


1 


479 


479 


875 


875 


891 


891 



Sequence information 

Length: 1295 AA [This is the 
length of the unprocessed 
precursor] 



ENZYMATIC ACTIVITY. 

F->A: DECREASE IN ENZYMATIC 

ACTIVITY. 

Y->A: DECREASE IN ENZYMATIC 
ACTIVITY. 



P 
E 
T 
S 



-> 
-> 
-> 
-> 



(IN REF. 

(IN REF. 

(IN REF. 

(IN REF. 



1) 
I) 
8) 
8) 



Molecular weight: 149322 Da 
[This is the MW of the 
unprocessed precursor] 



CRC64: 858342F754862579 [This 
is a checksum on the sequence] 



10 



20 30 40 50 60 

I I I I I I 

PFVNKQFNYK DPVNGVDIAY IKIPNVGQMQ PVKAFKIHNK IWVIPERDTF TNPEEGDLNP 



70 80 90 100 110 120 

I I I I I I 

PPEAKQVPVS YYDSTYLSTD NEKDNYLKGV TKLFERIYST DLGRMLLTSI VRGIPFWGGS 



130 140 150 160 170 180 

I I I I I I 

TIDTELKVID TNCINVIQPD GSYRSEELNL VIIGPSADII QFECKSFGHE VLNLTRNGYG 



190 200 210 

I I I 

STQYIRFSPD FTFGFEESLE VDTNPLLGAG 

250 260 270 

I I I 

VFKVNTNAYY EMS GLEVSFE ELRTFGGHDA 



220 230 240 

I I I 

KFATDPAVTL AHELIHAGHR LYGIAINPNR 

280 290 300 

I I I 

KFIDSLQENE FRLYYYNKFK DIASTLNKAK 



310 320 330 340 350 360 

I I I I I I 

SIVGTTASLQ YMKNVFKEKY LLSEDTSGKF SVDKLKFDKL YKMLTEIYTE DNFVKFFKVL 



370 380 390 . 400 410 420 

I I I I I I 

NRKTYLNFDK AVFKINIVPK VNYTIYDGFN LRNTNLAANF NGQNTEINNM NFTKLKNFTG 



430 440 450 460 470 480 

I I I I I I 

LFEFYKLLCV RGIITSKTKS LDKGYNKALN DLCIKVNNWD LFFSPSEDNF TNDLNKGEEI 



490 500 510 520 530 540 

I I I I I I 

TSDTNIEAAE ENISLDLIQQ YYLTFNFDNE PENISIENLS SDIIGQLELM PNIERFPNGK 



550 560 570 

I I I 

KYELDKYTMF HYLRAQEFEH GKSRIALTNS 

610 620 630 

I I I 

MFLGWVEQLV YDFTDETSEV STTDKIADIT 



580 590 600 

I I I 

VNEALLNPSR VYTFFSSDYV KKVNKATEAA 

640 650 660 

I I I 

IIIPYIGPAL NIGNMLYKDD FVGALIFSGA 
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670 680 690 700 710 720 

I I I I I I 

VILLEFIPEI AIPVLGTFAL VSYIANKVLT VQTIDNALSK RNEKWDEVYK YIVTNWLAKV 

730 740 750 760 770 780 

I I I I I I 

NTQIDLIRKK MKEALENQAE ATKAIINYQY NQYTEEEKNN INFNIDDLSS KLNESINKAM 

790 800 810 820 830 840 

I I I I I I 

ININKFLNQC SVSYLMNSMI PYGVKRLEDF DASLKDALLK YIYDNRGTLI GQVDRLKDKV 

850 860 870 880 890 900 

I I I I I I 

NNTLSTDIPF QLSKYVDNQR LLSTFTEYIK NIINTSILNL RYESNHLIDL SRYASKINIG 

'910 920 930 940 950 960 

I I I I I I 

SKVNFDPIDK NQIQLFNLES SKIEVILKNA IVYNSMYENF STSFWIRIPK YFNSISLNNE 

970 980 990 1000 1010 1020 

I I I I I I 

YTIINCMENN SGWKVSLNYG EIIWTLQDTQ EIKQRWFKY SQMINISDYI NRWIFVTITN 

1030 1040 1050 1060 1070 1080 

I I I I I I 

NRLNNSKIYI NGRLIDQKPI SNLGNIHASN NIMFKLDGCR DTHRYIWIKY FNLFDKELNE 

1090 1100 1110 1120 1130 1140 

I I I I I I 

KEIKDLYDNQ SNSGILKDFW GDYLQYDKPY YMLNLYDPNK YVDVNNVGIR GYMYLKGPRG 

1150 1160 1170 1180 1190 1200 

I I I I I I 

SVMTTNIYLN SSLYRGTKFI IKKYASGNKD NIVRNNDRVY INWVKNKEY RLATNASQAG 

1210 1220 1230 1240 1250 1260 

I ' I I I I I 

VEKILSALEI PDVGNLSQW VMKSKNDQGI TNKCKMNLQD NNGNDIGFIG FHQFNNIAKL 

1270 1280 1290 

III 

VASNWYNRQI ERSSRTLGCS WEFIPVDDGW GERPL P 10845 in FASTA 

format 



View entry in original SWISS-PROT format 

View entry in raw text format (no links) 

Report form for errors/updates in this SWISS-PROT entry 



y^7iT^' direct BLAST submission at 
^WSA** EMBnet-CH/SIB (Switzerland) 



ScanProsite. MotifScan 




Direct BLAST submission at NCBI (Bethesda. 
| USA) 




Tools 




Sequence analysis tools: ProtParam . ProtScale , 
Compute pI/Mw. PeptideMass . PeptideCutter . 
Dotlet (Java) 
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n 1 ; East AK. Bhandari M. Stacey JM. Campbell KD. Collins MP. Related Articles, new: |_j n |<s 
Organization and phylogenetic interrelationships of genes encoding 
components of the botulinum toxin complex in proteolytic Clostridium 
botulinum types A, B, and F: evidence of chimeric sequences in the gene 
encoding the nontoxic nonhemagglutinin component. 
Int J Syst Bacterid. 1996 Oct;46(4): 1105-12. 
PMID: 8863443 [PubMed - indexed for MEDLINE] 

n 2; Santos-Buelga JA. Collins MP, East AK. Related Articles, iNEw; Links 

Characterization of the genes encoding the botulinum neurotoxin complex in 
a strain of Clostridium botulinum producing type B and F neurotoxins. 
Curr Microbiol. 1998 Nov;37(5):312-8. 
PMID: 9767710 [PubMed - indexed for MEDLINE] 

□ 3 : Hutson RA, Zhou Y, Collins MP, Johnson EA, Hatheway CL, Related Articles, New 

Sugiyama H. 

Genetic characterization of Clostridium botulinum type A containing silent 
type B neurotoxin gene sequences. 
J Biol Chem. 1996 May 3;271(18):10786-92. 
PMID: 8631890 [PubMed - indexed for MEDLINE] 

□ 4; Bhandari M Campbell KD, Collins MP, East AK. Related Articles, y n k s 

Molecular characterization of the clusters of genes encoding the botulinum 

neurotoxin complex in Clostridium botulinum (Clostridium argentinense) 

type G and nonproteolytic Clostridium botulinum type B. 

Curr Microbiol. 1997 Oct;35(4):207-14. 

PMIP: 9290060 [PubMed - indexed for MEPLINE] 



□ 5; Rodriguez Jovita M. Collins MP, East AK. Related Articles, Links 

Gene organization and sequence determination of the two botulinum 
neurotoxin gene clusters in Clostridium botulinum type A(B) strain NCTC 
2916. 

Curr Microbiol. 1998 Apr 5 36(4):226-31. 

PMIP: 9504990 [PubMed - indexed for MEPLINE] 

Fl fr East AK. Bhandari M, Hielm S. Collins MP. Related Articles, W Unks 

Analysis of the botulinum neurotoxin type F gene clusters in proteolytic and 
nonproteolytic Clostridium botulinum and Clostridium barati. 

.Curr Microbiol. 1998 Oct;37(4):262-8. 

PMIP: 9732534 [PubMed - indexed for MEPLINE] 
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□ y. Kubota T, Yonekura N, Hariya Y, Isogai E, Isogai R Amano K, R P | a tpH Artirlpg Links 

' Fujii N. 

Gene arrangement in the upstream region of Clostridium botulinum type E 
and Clostridium butyricum BL6340 progenitor toxin genes is different from 
that of other types. 

FEMS Microbiol Lett. 1998 Jan 15;158(2):215-21. 
PMID: 9465394 [PubMed - indexed for MEDLINE] 

f1 X; Yang GR Rhee SD, Jung HH, Jhee OH, Yang KH. Related Articles, M Unks 

Cloning and characterization of the upstream region of Clostridium 
botulinum type B neurotoxin gene. 
Biochem Mol Biol Int. 1998 Jun;45(2):401-7. 
PMID: 9678262 [PubMed - indexed for MEDLINE] 

□ 9: East AK, Collins MP. Related Articles, W*- Links 

Conserved structure of genes encoding components of botulinum neurotoxin 

complex M and the sequence of the gene coding for the nontoxic component 

in nonproteolytic Clostridium botulinum type F. 

Curr Microbiol. 1994 Aug;29(2):69-77. 

PMID: 7764998 [PubMed - indexed for MEDLINE] 

n 1 Q; Henderson L Whelan SM, Davis TO, Minton NP. Related Articles, new Links 

Genetic characterisation of the botulinum toxin complex of Clostridium 
botulinum strain NCTC 2916. 
FEMS Microbiol Lett 1996 Jul 1; 140(2-3): 151-8. 
PMID: 8764477 [PubMed - indexed for MEDLINE] 

□ i^. East AK, Richardson PT, Allaway D, Collins MP, Roberts Related Articles, n £ V* Links 

* TA, Thompson DE. 

Sequence of the gene encoding type F neurotoxin of Clostridium botulinum. 
FEMS Microbiol Lett. 1992 Sep 15;75(2-3):225-30. 
PMID: 1 398040 [PubMed - indexed for MEDLINE] 

n 1 2! Campbell KD. Collins MP, East AK. Related Articles, m* Links 

Gene probes for identification of the botulinal neurotoxin gene and specific 
identification of neurotoxin types B, E, and F. 
J Clin Microbiol. 1993 Sep;31(9):2255-62. 
PMID: 8408542 [PubMed - indexed for MEDLINE] 

C1 1 3; Hutson RA, Collins MP. East AK. Thompson DE. Related Articles, new Links 

Nucleotide sequence of the gene coding for non-proteolytic Clostridium 
botulinum type B neurotoxin: comparison with other clostridial neurotoxins. 

Curr Microbiol. 1994 Feb;28(2): 101-10. 

PMID: 7764370 [PubMed - indexed for MEDLINE] 

H1 1 4? Hauser D. Eklund MW. Boquet P. Popoff MR. Related Articles, new \jnks 

Organization of the botulinum neurotoxin CI gene and its associated non- 
toxic protein genes in Clostridium botulinum C 468. 
Mol Gen Genet. 1994 Jun 15;243(6):631-40. 
PMID: 8028579 [PubMed - indexed for MEDLINE] 

□ 15: Fuui N - Kimura K - Yokosawa K Yashiki T, Tsuzuki K. Related Articles, New |j n ks 

Oguma K. 
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ID CBANB standard; DNA; PRO; 3820 BP. 
XX 

AC X92973; 
XX 

SV X92973.1 
XX 

DT 10-OCT-1996 (Rel. 49, Created) 

DT 02-DEC-1996 (Rel. 50, Last updated, Version 5) . 
XX 

DE C.botulinum A ntnh and bont genes 
XX 

KW bonT gene; ntnh gene. 
XX 

OS Clostridium botulinum A 

OC Bacteria; Firmicutes; Bacillus/Clostridium group; Clostridia; 

OC Clostridiales; Clostridiaceae; Clostridium; Clostridium botulinum. 

XX 

RN [1] 

RA East A.K., Bhandari M. , Stacey J.M., Campbell K.D., Collins M.D.; 

RT "Organization and phylogenetic interrelationships of genes encoding 

RT components of the botulinum toxin complex in proteolytic Clostridium 

RT botulinum types A, B and F: Evidence of chimeric sequences in the gene 

RT encoding the nontoxic-nonhemagglutinin component"; 

RL Int. J. Syst. Bacterid . 46:1105-1112(1996). 

XX 

RN [2] 

RP 1-3820 

RA East A.K.; 

RT 

RL Submitted ( 13-NOV-1995 ) to the EMBL/ GenBank/DDBJ databases. 

RL A.K. East, AFRC Inst, of Food Research, Reading Laboratory, Microbiology 

RL Dept., Earley Gate, Whiteknights Rd., Reading RG6 2bz, UK 

XX 

DR SPTREMBL; P71107 ; P71107. 

DR SWISS-PROT; P10845; BXA1 CLOBO. 



XX 

FH Key Location/Qualifiers 
FH 

FT source 1..3820 

FT /db xref="taxon: 36826 " 

FT /organism="Clostridium botulinum A" 

FT /strain= n 62A n 

FT CDS 1..3582 

FT / db_x r e f = " S PTREMBL : P71107 " 

FT /transl_table=ll 

FT /gene="ntnh" 

FT /protein id=" CAA63550 . 1 " 

FT /translation= M MNINDNLSINSPVDNK^AAAA/'RARKTDTVFKAFKVAPNIWVAPER 

FT YYGESLSIDEEYKVDGGIYDSNFLSQDSEKDKFLQAIITLLKRINSTNAGEKLLSLIST 

FT AIPFPYGYIGGGYYAPNMITFGSAPKSNKKLNSLISSTIPFPYAGYRETNYLSSEDNKS 

FT FYASNIVIFGPGANIVENNTVFYKKEDAENGMGTMTEIWFQPFLTYKYDEFYIDPAIEL 

FT IKCLIKSLYFLYGIKPSDDLVIPYRLRSELENIEYSQLNIVDLLVSGGIDPKFINTDPY 

FT WFTDNYFSNAKKVFEDHRNIYETEIEGNNAI GNDIKLRLKQKFRININDIWGLNLNYFS 

FT KEFSIMMPDRFNNALKHFYRKQYYKIDYPENYSINGFVNGQINAQLSLSDRNQDIINKP 

FT EEIINLLNGNNVSLMRSNIYGDGLKSTVDDFYSNYKIPYNRAYEYHFNNSNDSSLDNVN 

FT I GVIDNI PEI IDVNPYKENCDKFSPVQKITSTREINTNI PWPINYLQAQNTNNEKFSLS 

FT SDFVEWSSKDKSLVYSFLSNVMFYLDSIKDNSPIDTDKKYYLWLREIFRNYSFDITAT 

FT QE INTNCGINKWTWFGKALNI LNTSDS FVEEFQNLGAI S LINKKENLSMPI I ES YE I P 

FT NDMLGLPLNDLNEKLFNIYSKNTAYFKKIYYNFLDQWWTQYYSQYFDLICMAKRSVLAQ 

FT ETLIKRIIQKKLSYLIGNSNISSDNLALMNLTTTNTLRDISNESQIAMNNVDSFLNNAA 
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FT ICVFESNIYPKFISFMEQCINNINIKTKEFIQKCTNINEDEKLQLINQNVFNSLDFEFL 

FT NIQNMKSLFSSETALLIKEETWPYELVLYAFKEPGNNVIGDAS GKNTSIEYSKDIGLVY 

FT GINSDALYLNGSNQSISFSNDFFENGLTNSFSIYFWLRNLGKDTIKSKLIGSKEDNCGW 

FT EIYFQDTGLVFNMIDSNGNEKNIYLSDVSNNSWHYITISVDRLKEQLLIFIDDNLVANE 

FT SIKEILNIYSSNIISLLSENNPSYIEGLTILNKPTTSQEVLSNYFEVLNNSYIRDSNEE 

FT RLEYNKTYQLYNYVFSDKPICEVKQNNNIYLTINNTNNLNLQASKFKLLSINPNKQYVQ 

FT KLDEVI ISVLDNMEKYIDISEDNRLQLIDNKNNAKKMI ISNDI FI SNCLTLSYNGKYIC 

FT LSMKDENHNWMI CNNDMS KY L Y LWS FK 11 

FT CDS 3626..>3820 

FT /db_xref ="SWISS-PROT : P10845 " 

FT /transl_table=ll 

FT /gene= , 'bont H 

FT /protein id=" CAA63551 . 1 " 

FT /translation= n MPFVNKQFNYKDPVNGVDIAYIKIPNAGQMQPVKAFKIHNKIWVI 

FT PERDTFTNPEEGDLNPPPEA" 

XX 

SQ Sequence 3820 BP; 1549 A; 383 C; 551 G; 1337 T; 0 other; 

atgaatataa atgacaactt aagtataaat tccccggtag ataataaaaa tgttgtagta 60 
gttagagcta gaaaaactga tacggttttt aaggctttta aggttgctcc caatatttgg 120 
gtggcgccag agagatatta tggcgaatct ttgagtatag atgaagaata taaagttgat 180 



tattggttta cagataatta tttctcaaat gcaaaaaaag tgtttgaaga tcataggaat 900 

atttatgaaa cagaaattga aggaaataat gccattggta atgatataaa attgagatta 960 

aaacaaaagt ttcgaatcaa tatcaatgat atatggggat taaatttaaa ttatttctct 1020 

aaagagttta gcattatgat gccagataga tttaataatg cacttaaaca tttttataga 1080 

aaacaatact acaaaataga ttatccagaa aattatagta taaatggttt tgttaatggt 1140 

caaattaatg ctcaattatc tttatcagat agaaatcaag atattataaa taaacctgaa 1200 

gaaataatta atttattaaa tggaaataat gtttcattaa tgagaagtaa tatttatggt 1260 

gatggattaa aaagcactgt agatgatttt tacagtaatt ataaaatccc atataataga 1320 

gcctatgaat atcattttaa taattcaaat gattcttctt tagataatgt taacattgga 1380 

gtaatagaca atattccaga gattatagat gtaaatcctt ataaggaaaa ttgtgataag 1440 

ttttcaccgg tacagaaaat tacaagtact agagaaatta atacaaatat accatggcct 1500 

ataaattatt tacaagctca aaatactaac aatgaaaaat ttagtttatc ctcagatttt 1560 
gtagaagtag tttcttctaa agataaatct ttagtgtatt ctttcttatc taatgtaatg , 1620 

ttttatttag attccataaa ggataatagt cctattgata cagataaaaa atattattta 1680 

tggttaagag agatttttag aaattattct tttgatatta ctgcaactca agaaattaat 1740 

actaattgtg gtattaataa agtagtaact tggtttggga aagcattaaa tattttaaat 1800 

acatctgatt cttttgtaga agaatttcaa aatttagggg caatttcact tattaataaa 1860 

aaagaaaatt taagtatgcc aataattgag agttatgaaa tccctaacga tatgttagga 1920 

ttaccactaa atgatttaaa tgaaaaatta tttaacatat attctaaaaa cacagcttat 1980 

tttaaaaaaa tctactataa tttcctagat cagtggtgga cacaatatta tagtcaatat 2040 

tttgatttaa tttgtatggc taaaagatca gtgttagctc aagaaacttt aataaaaaga 2100 

ataatacaaa aaaaattgag ttatttaata ggaaattcta atatatcatc tgataactta 2160 

gcattgatga atcttacaac aacaaataca ttaagagata tttcaaacga atcacaaata 2220 

gcaatgaata atgtagatag ttttttaaat aatgccgcta tatgtgtttt tgaaagtaat 2280 

atatatccta aatttatttc ttttatggaa caatgtatta ataatataaa tattaagaca 2340 

aaagaattta tacaaaaatg tactaatatt aatgaagatg aaaaattaca attaattaac 2400 

cagaatgttt ttaatagctt agattttgaa ttcttaaata ttcaaaatat gaaaagttta 2460 

tttagttcag agacagcatt acttataaag gaggaaactt ggccttatga actagtgtta 2520 

tatgctttta aggaaccagg taataatgtt atcggagatg catctggtaa aaatacatca 2580 
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// 



atagaatatt 
aatggatcta 
agtttttcaa 
ataggtagta 
ttcaatatga 
aatagttggc 
attgatgata 
aatataattt 
aataaaccca 
tatataagag 
tatgtatttt 
attaataata 
ccaaataaac 
gaaaaatata 
gcaaagaaga 
aacggtaaat 
aatgatatgt 
ttaaatatta 
tcctgtaaat 
agtaaaagct 
aaatcctgaa 



ctaaggacat 
atcaaagtat 
tttatttttg 
aggaagataa' 
tagattctaa 
actatataac 
atttagtggc 
ctttattaag 
ctacaagtca 
acagtaatga 
cagataagcc 
caaacaattt 
aatatgttca 
tagatatatc 
tgataattag 
atatatgttt 
caaagtattt 
taagaggtgt 
ggtgttgata 
tttaaaattc 
gaaggagatt 



aggtttagtt 
aagtttttct 
gttgagaaat 
ttgtggttgg 
tggaaatgag 
tatatctgta 
taatgaaagt 
cgagaataat 
ggaagttttg 
agaacgatta 
tatatgtgaa 
aaatctacaa 
aaaacttgat 
tgaagataat 
taatgatata 
atctatgaaa 
gtatttatgg 
taaatatgcc 
ttgcttatat 
ataataaaat 
taaatccacc 



tatggaataa 
aatgatttct 
ttgggcaaag 
gaaatttatt 
aagaatatat 
gatcgtttaa 
attaaggaaa 
ccaagttata 
agtaattatt 
gaatacaata 
gttaaacaaa 
gcttctaaat 
gaggtaataa 
agattgcaac 
tttatttcca 
gatgaaaacc 
tcatttaaat 
atttgttaat 
aaaaattcca 
atgggttatt 
accagaagca 



atagtgatgc 
ttgagaatgg 
atactattaa 
ttcaagatac 
atctatctga 
aagaacaatt 
ttttaaatat 
ttgagggatt 
ttgaagttct 
agacatatca 
ataataatat 
ttaaattatt 
tttctgtatt 
taatagataa 
attgtttaac 
ataattggat 
aattaataat 
aaacaattta 
aatgcaggac 
ccagaaagag 



attatattta 
attaactaac 
atctaagtta 
tgggttggtt 
tgtttctaat 
attaatattt 
ctattcaagt 
aactatttta 
aaataattca 
attatataat 
atatttaaca 
aagtataaat 
agataatatg 
caaaaataac 
cctatcttat 
gatatgtaat 
ttaattaatt 
attataaaga 
aaatgcaacc 
atacatttac 



2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3820 
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SWISS-PROT: BXAl CL< 



The section of the sequence BXA1CLOBO (P10845) you have selected corresponds to: 

CHAIN 448 12 95 BOTULINUM NEUROTOXIN A, HEAVY-CHAIN. 



In one-letter code: 

1 11 21 

1 PFVNKQFNYK DPVNGVDIAY IKIPNVGQMQ 
61 PPEAKQVPVS YYDSTYLSTD NEKDNYLKGV 
121 TIDTELKVID TNCINVIQPD GSYRSEELNL 
181 STQYIRFSPD FTFGFEESLE VDTNPLLGAG 
241 VFKVNTNAYY EMSGLEVSFE ELRTFGGHDA 
301 SIVGTTASLQ YMKNVFKEKY LLSEDTSGKF 
361 NRKTYLNFDK AVFKINIVPK VNYTIYDGFN 
421 LFEFYKLLCV RGIITSKTKS LDKGYNKALN 
481 TSDTNIEAAE ENISLDLIQQ YYLTFNFDNE 
541 KYELDKYTMF HYLRAQEFEH GKSRIALTNS 
601 MFLGWVEQLV YDFTDETSEV STTDKIADIT 
661 VILLEFIPEI AIPVLGTFAL VSYIANKVLT 
721 NTQIDLIRKK MKEALENQAE ATKAIINYQY 
781 ININKFLNQC SVSYLMNSMI PYGVKRLEDF 
841 NNTLSTDIPF QLSKYVDNQR LLSTFTEYIK 
901 SKVNFDPIDK NQIQLFNLES SKIEVILKNA 
961 YTIINCMENN SGWKVSLNYG EIIWTLQDTQ 
1021 NRLNNSKIYI NGRLIDQKPI SNLGNIHASN 
1081 KEIKDLYDNQ SNSGILKDFW GDYLQYDKPY 
1141 SVMTTNIYLN SSLYRGTKFI IKKYASGNKD 
1201 VEKILSALEI PDVGNLSQW VMKSKNDQGI 
1261 VASNWYNRQI ERSSRTLGCS WEFIPVDDGW 



31 41 51 

PVKAFKIHNK IWVIPERDTF TNPEEGDLNP 60 

TKLFERIYST DLGRMLLTSI VRGIPFWGGS 12 0 

VIIGPSADII QFECKSFGHE VLNLTRNGYG 180 

KFATDPAVTL AHELIHAGHR LYGIAINPNR 240 

KFIDSLQENE FRLYYYNKFK DIASTLNKAK 300 

SVDKLKFDKL YKMLTEIYTE DNFVKFFKVL 360 

LRNTNLAANF NGQNTEINNM NFTKLKNFTG 42 0 

DLCIKVNNWD LFFSPSEDNF TNDLNKGEEI 48 0 

PENISIENLS SDIIGQLELM PNIERFPNGK 540 

VNEALLNPSR VYTFFSSDYV KKVNKATEAA 600 

IIIPYIGPAL NIGNMLYKDD FVGALIFSGA 660 

VQTIDNALSK RNEKWDEVYK YIVTNWLAKV 720 

NQYTEEEKNN INFNIDDLSS KLNESINKAM 78 0 

DASLKDALLK YIYDNRGTLI GQVDRLKDKV 840 

NIINTSILNL RYESNHLIDL SRYASKINIG 900 

IVYNSMYENF STSFWIRIPK YFNSISLNNE 960 

EIKQRWFKY SQMINISDYI NRWIFVTITN 1020 

NIMFKLDGCR DTHRYIWIKY FNLFDKELNE 1080 

YMLNLYDPNK YVDVNNVGIR GYMYLKGPRG 114 0 

NIVRNNDRVY INWVKNKEY RLATNASQAG 12 00 

TNKCKMNLQD NNGNDIGFIG FHQFNNIAKL 12 60 
GERPL 



In three-letter code: 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 




1 


Pro 


Phe 


Val 


Asn 


Lys 


Gin 


Phe 


Asn 


Tyr 


Lys 


Asp 


Pro 


Val 


Asn 


Gly 


15 


16 


Val 


Asp 


He 


Ala 


Tyr 


He 


Lys 


He 


Pro 


Asn 


Val 


Gly 


Gin 


Met 


Gin 


30 


31 


Pro 


Val 


Lys 


Ala 


Phe 


Lys 


He 


His 


Asn 


Lys 


He 


Trp 


Val 


He 


Pro 


45 


46 


Glu 


Arg 


Asp 


Thr 


Phe 


Thr 


Asn 


Pro 


Glu 


Glu 


Gly 


Asp 


Leu 


Asn 


Pro 


60 


61 


Pro 


Pro 


Glu 


Ala 


Lys 


Gin 


Val 


Pro 


Val 


Ser 


Tyr 


Tyr 


Asp 


Ser 


Thr 


75 


76 


Tyr 


Leu 


Ser 


Thr 


Asp 


Asn 


Glu 


Lys 


Asp 


Asn 


Tyr 


Leu 


Lys 


Gly 


Val 


90 


91 


Thr 


Lys 


Leu 


Phe 


Glu 


Arg 


He 


Tyr 


Ser 


Thr 


Asp 


Leu 


Gly 


Arg 


Met 


105 


106 


Leu 


Leu 


Thr 


Ser 


He 


Val 


Arg 


Gly 


He 


Pro 


Phe 


Trp 


Gly 


Gly 


Ser 


120 


121 


Thr 


He 


Asp 


Thr 


Glu 


Leu 


Lys 


Val 


He 


Asp 


Thr 


Asn 


Cys 


He 


Asn 


135 


136 


Val 


He 


Gin 


Pro 


Asp 


Gly 


Ser 


Tyr 


Arg 


Ser 


Glu 


Glu 


Leu 


Asn 


Leu 


150 


151 


Val 


He 


He 


Gly 


Pro 


Ser 


Ala 


Asp 


He 


He 


Gin 


Phe 


Glu 


Cys 


Lys 


165 


166 


Ser 


Phe 


Gly 


His 


Glu 


Val 


Leu 


Asn 


Leu 


Thr 


Arg 


Asn 


Gly 


Tyr 


Gly 


180 


181 


Ser 


Thr 


Gin 


Tyr 


He 


Arg 


Phe 


Ser 


Pro 


Asp 


Phe 


Thr 


Phe 


Gly 


Phe 


195 


196 


Glu 


Glu 


Ser 


Leu 


Glu 


Val 


Asp 


Thr 


Asn 


Pro 


Leu 


Leu 


Gly 


Ala 


Gly 


210 
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211 Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu Leu He 225 

226 His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn Arg 240 

241 Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 255 

256 Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala 270 

271 Lys Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 285 

286 Tyr Asn Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys 300 

301 Ser He Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val 315 

316 Phe Lys Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe 330 

331 Ser Val Asp Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr 345 

346 Glu He Tyr Thr Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu 360 

361 Asn Arg Lys Thr Tyr Leu Asn Phe Asp Lys Ala Val Phe Lys He 375 

376 Asn He Val Pro Lys Val Asn Tyr Thr He Tyr Asp Gly Phe Asn 390 

391 Leu Arg Asn Thr Asn Leu Ala Ala Asn Phe Asn Gly Gin Asn Thr 405 

406 Glu He Asn Asn Met Asn Phe Thr Lys Leu Lys Asn Phe Thr Gly 420 

421 Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg Gly He He Thr 435 

436 Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys Ala Leu Asn 450 

451 Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu Phe Phe Ser Pro 465 

466 Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu He 480 

481 Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He Ser Leu 495 

496 Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu 510 

511 Pro Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly 525 

526 Gin Leu Glu Leu Met Pro Asn lie Glu Arg Phe Pro Asn Gly Lys 540 

541 Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala 555 

556 Gin Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn Ser 570 

571 Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe 585 

58 6 Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala 600 

601 Met Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp 615 

616 Glu Thr Ser Glu Val Ser Thr Thr Asp Lys He Ala Asp He Thr 630 

631 He He He Pro Tyr He Gly Pro Ala Leu Asn He Gly Asn Met 645 

646 Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala 660 

661 Val He Leu Leu Glu Phe He Pro Glu He Ala He Pro Val Leu 675 

676 Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys Val Leu Thr 690 

691 Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu Lys Trp 7 05 

706 Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys Val 720 

721 Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 735 

736 Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr 750 

751 Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He 765 

766 Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met 780 

781 He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu 795 

796 Met Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe 810 

811 Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn 825 

826 Arg Gly Thr Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val 840 

841 Asn Asn Thr Leu Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr 855 

856 Val Asp Asn Gin Arg Leu Leu Ser Thr Phe Thr Glu Tyr He Lys 870 

871 Asn He He Asn Thr Ser He Leu Asn Leu Arg Tyr Glu Ser Asn 885 

886 His Leu He Asp Leu Ser Arg Tyr Ala Ser Lys He Asn He Gly 900 

901 Ser Lys Val Asn Phe Asp Pro He Asp Lys Asn Gin He Gin Leu 915 

916 Phe Asn Leu Glu Ser Ser Lys He Glu Val He Leu Lys Asn Ala 930 

931 He Val Tyr Asn Ser Met Tyr Glu Asn Phe Ser Thr Ser Phe Trp 945 

946 He Arg He Pro Lys Tyr Phe Asn Ser He Ser Leu Asn Asn Glu 960 

961 Tyr Thr He He Asn Cys Met Glu Asn Asn Ser Gly Trp Lys Val 975 

976 Ser Leu Asn Tyr Gly Glu He He Trp Thr Leu Gin Asp Thr Gin 990 

991 Glu He Lys Gin Arg Val Val Phe Lys Tyr Ser Gin Met He Asn 1005 

1006 He Ser Asp Tyr He Asn Arg Trp He Phe Val Thr He Thr Asn 1020 

1021 Asn Arg Leu Asn Asn Ser Lys He Tyr lie Asn Gly Arg Leu lie 1035 

1036 Asp Gin Lys Pro He Ser Asn Leu Gly Asn He His Ala Ser Asn 1050 

1051 Asn He Met Phe Lys Leu Asp Gly Cys Arg Asp Thr His Arg Tyr 1065 

1066 He Trp He Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn Glu 1080 

1081 Lys Glu He Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser Gly He 1095 

1096 Leu Lys Asp Phe Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro Tyr 1110 
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1111 Tyr Met Leu Asn Leu 
1126 Asn Val Gly He Arg 
1141 Ser Val Met Thr Thr 
1156 Gly Thr Lys Phe He 
1171 Asn He Val Arg Asn 
1186 Lys Asn Lys Glu Tyr 
1201 Val Glu Lys He Leu 
1216 Leu Ser Gin Val Val 
1231 Thr Asn Lys Cys Lys 
1246 He Gly Phe He Gly 
12 61 Val Ala Ser Asn Trp 
1276 Thr Leu Gly Cys Ser 
1291 Gly Glu Arg Pro Leu 



Tyr Asp Pro Asn Lys Tyr 
Gly Tyr Met Tyr Leu Lys 
Asn He Tyr Leu Asn Ser 
He Lys Lys Tyr Ala Ser 
Asn Asp Arg Val Tyr lie 
Arg Leu Ala Thr Asn Ala 
Ser Ala Leu Glu He Pro 
Val Met Lys Ser Lys Asn 
Met Asn Leu Gin Asp Asn 
Phe His Gin Phe Asn Asn 
Tyr Asn Arg Gin He Glu 
Trp Glu Phe He Pro Val 



Val 


Asp 


Val Asn 


1125 


Gly 


Pro 


Arg Gly 


1140 


Ser 


Leu 


Tyr Arg 


1155 


Gly Asn 


Lys Asp 


1170 


Asn 


Val 


Val Val 


1185 


Ser 


Gin 


Ala Gly 


1200 


Asp 


Val 


Gly Asn 


1215 


Asp 


Gin 


Gly He 


1230 


Asn 


Gly Asn Asp 


1245 


He 


Ala 


Lys Leu 


1260 


Arg 


Ser 


Ser Arg 


1275 


Asp Asp 


Gly Trp 


1290 



Direct similarity search submission of this subsequence to 



/f^l.,, Direct BLAST submission at 




^ EMBnet-CH/SIB (Switzerland) 



ScanProsite 




\ Direct BLAST submission at NCBI (Bethesda. 
USA) 



Tools Sequence analysis tools: ProtParam , ProtScale . 
1 Compute pI/Mw . PeptideMass . PeptideCutter , 
^ Dotlet (Java) 



Direct Submission to SWISS-MODEL 
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ID CBNEUR standard; DNA; PRO; 48 35 BP. 

XX 

AC M30196; 
XX 

SV M30196.1 
XX 

DT 19-APR-1990 (Rel. 23, Created) 

DT 04-MAR-2000 (Rel. 63, Last updated, Version 4) 
XX 

DE C.botulinum neurotoxin gene, complete cds . 
XX 

KW neurotoxin. 
XX 

OS Clostridium botulinum 

OC Bacteria; Firmicutes; Bacillus/Clostridium group; Clostridia; 

OC Clostridiales; Clostridiaceae; Clostridium. 

XX 

RN [1] 

RP 1-4835 

RX MEDLINE; 90264400 . 

RA Binz T., Kurazono H . , Wille M. , Frevert J., Wernars K. , Niemann H.; 

RT "The complete sequence of the botulinum type K neurotoxin and its 

RT comparison with other Clostridial neurotoxins"; 

RL J. Biol. Chem. 265:9153-9158(1990). 
XX 

DR SWISS-PROT; P10845 ; BXAl_CLOBO. 
XX 

CC Draft entry and computer- readable sequence for [1] kindly submitted 

CC by H.Niemann, 29-NOV-1989. 



XX 

FH Key Location/Qualifiers 
FH 

FT source 1..4835 

FT /db_xref="taxon: 1491" 

FT /organism="Clostridium botulinum" 

FT mRNA 240..>4835 

FT /note="neurotoxin mRNA" 

FT misc signal 344.. 349 

FT /note="ribosome binding site" 

FT CDS 358 . . 4248 

FT /codon_start=l 

FT / db_x r e f = " SWI S S - PROT : P10845 " 

FT /no te= "neurotoxin" 

FT /transl_table=ll 

FT /protein id=" AAA232 62 . 1 " 

FT /translati on= "MP FVNKQ FNYKD PVNGVDI AY I KI PNAGQMQPVKAFKI HNKIWVI 

FT PERDTFTNPEEGDLNPPPEAKQVPVSYYDSTYLSTDNEKDNYLKGVTKLFERIYSTDLG 

FT RMLLTSIVRGIPFWGGSTIDTELKVIDTNCINVIQPDGSYRSEELNLVIIGPSADIIQF 

FT ECKSFGHEVLNLTRNGYGSTQYIRFSPDFTFGFEESLEVDTNPLLGAGKFATDPAVTLA 

FT HELIHAGHRLYGIAINPNRVFKVNTNAYYEMSGLEVSFEELRTFGGHDAKFIDSLQENE 

FT FRLYYYNKFKDIASTLNKAKSIVGTTASLQYMKNVFKEKYLLSEDTSGKFSVDKLKFDK 

FT LYKMLTEIYTEDNFVKFFKVLNRKTYLNFDKAVFKINIVPKVNYTIYDGFNLRNTNLAA 

FT NFNGQNTEINNMNFTKLKNFTGLFEFYKLLCVRGIITSKTKSLDKGYNKALNDLCIKVN 

FT NWDLFFSPSEDNFTNDLNKGEEITSDTNIEAAEENISLDLIQQYYLTFNFDNEPENISI 

FT ENLSSDIIGQLELMPNIERFPNGKKYELDKYTMFHYLRAQEFEHGKSRIALTNSVNEAL 

FT LNPSRVYTFFSSDYVKKVNKATEAAMFLGWVEQLVYDFTDETSEVSTTDKIADITIIIP 

FT 1 YIGPALNIGNMLYKDDFVGALIFSGAVILLEFIPEIAI PVLGTFALVSYIANKVLTVQT 

FT I DNAIjS KRNEKWDE VYKY I VTNWLAKVNTQI DLI RKKMKEALENQAEATKAI INYQYNQ 

FT YTEEEKNNINFNIDDLSSKLNESINKAMININKFLNQCSVSYLMNSMIPYGVKRLEDFD 

FT ASLKDALLKYIYDNRGTLIGQVDRLKDKVNNTLSTDIPFQLSKYVDNQRLLSTFTEYIK 
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FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
XX 
SQ 



misc feature 



NIINTSILNLRYESNHLIDLSRYASKINIGSKVNFDPIDKNQIQLFNLESSKIEVILKN 

AI VYNSMYENFSTSFWIRI PKYFNS ISLNNEYTI INCMENNSGWKVSLNYGEI IWTLQD 

TQEIKQRWFKYSQMINISDYINRWIFVTITNNRLNNSKIYINGRLIDQKPISNLGNIH 

ASNNIMFKLDGCRDTHRYIWIKYFNLFDKELNEKEIKDLYDNQSNSGILKDFWGDYLQY 

DKPYYMLNLYDPNKYVDVNNVGIRGYMYLKGPRGSVMTTNIYLNSSLYRGTKFIIKKYA 

SGNKDNI VRNNDRVY INVWKNKE YRLATNASQAGVEKI LSALE I PDVGNLSQVWMKS 

KNDQGITNKCKMNLQDNNGNDIGFIGFHQFNNIAKLVASNWYNRQIERSSRTLGCSWEF 

IPVDDGWGERPL" 

4400. .4432 

/note="potential terminator; putative" 



Sequence 4835 BP; 1934 A; 517 C; 756 G; 1628 T; 0 other; 

aagcttctaa atttaaatta ttaagtataa atccaaataa acaatatgtt caaaaacttg 60 

atgaggtaat aatttctgta ttagataata tggaaaaata tatagatata tctgaagata 120 

atagattgca actaatagat aacaaaaata acgcaaagaa gatgataatt agtaatgata 180 

tatttatttc caattgttta accctatctt ataacggtaa atatatatgt ttatctatga 240 

aagatgaaaa ccataattgg atgatatgta ataatgatat gtcaaagtat ttgtatttat 300 

ggtcatttaa ataattaata atttaattaa ttttaaatat tataagaggt gttaaatatg 360 

ccatttgtta ataaacaatt taattataaa gatcctgtaa atggtgttga tattgcttat 420 

ataaaaattc caaatgcagg acaaatgcaa ccagtaaaag cttttaaaat tcataataaa 480 

atatgggtta ttccagaaag agatacattt acaaatcctg aagaaggaga tttaaatcca 540 

ccaccagaag caaaacaagt tccagtttca tattatgatt caacatattt aagtacagat 600 

aatgaaaaag ataattattt aaagggagtt acaaaattat ttgagagaat ttattcaact 660 

gatcttggaa gaatgttgtt aacatcaata gtaaggggaa taccattttg gggtggaagt 720 

acaatagata cagaattaaa agttattgat actaattgta ttaatgtgat acaaccagat 780 

ggtagttata gatcagaaga acttaatcta gtaataatag gaccctcagc tgatattata 840 

cagtttgaat gtaaaagctt tggacatgaa gttttgaatc ttacgcgaaa tggttatggc 900 

tctactcaat acattagatt tagcccagat tttacatttg gttttgagga gtcacttgaa 960 

gttgatacaa atcctctttt aggtgcaggc aaatttgcta cagatccagc agtaacatta 1020 

gcacatgaac ttatacatgc tggacataga ttatatggaa tagcaattaa tccaaatagg 1080 

gtttttaaag taaatactaa tgcctattat gaaatgagtg ggttagaagt aagctttgag 1140 

gaacttagaa catttggggg acatgatgca aagtttatag atagtttaca ggaaaacgaa 1200 

tttcgtctat attattataa taagtttaaa gatatagcaa gtacacttaa taaagctaaa 1260 

tcaatagtag gtactactgc ttcattacag tatatgaaaa atgtttttaa agagaaatat 1320 

ctcctatctg aagatacatc tggaaaattt tcggtagata aattaaaatt tgataagtta 1380 

tacaaaatgt taacagagat ttacacagag gataattttg ttaagttttt taaagtactt 1440 

aacagaaaaa catatttgaa ttttgataaa gccgtattta agataaatat agtacctaag 1500 

gtaaattaca caatatatga tggatttaat ttaagaaata caaatttagc agcaaacttt 1560 

aatggtcaaa atacagaaat taataatatg aattttacta aactaaaaaa ttttactgga 1620 

ttgtttgaat tttataagtt gctatgtgta agagggataa taacttctaa aactaaatca 1680 

ttagataaag gatacaataa ggcattaaat gatttatgta tcaaagttaa taattgggac 1740 

ttgtttttta gtccttcaga agataatttt actaatgatc taaataaagg agaagaaatt 1800 

acatctgata ctaatataga agcagcagaa gaaaatatta gtttagattt aatacaacaa 1860 

tattatttaa cctttaattt tgataatgaa cctgaaaata tttcaataga aaatctttca 1920 

agtgacatta taggccaatt agaacttatg cctaatatag aaagatttcc taatggaaaa 1980 

aagtatgagt tagataaata tactatgttc cattatcttc gtgctcaaga atttgaacat 2040 

ggtaaatcta ggattgcttt aacaaattct gttaacgaag cattattaaa tcctagtcgt 2100 

gtttatacat ttttttcttc agactatgta aagaaagtta ataaagctac ggaggcagct 2160 

atgtttttag gctgggtaga acaattagta tatgatttta ccgatgaaac tagcgaagta 2220 

agtactacgg ataaaattgc ggatataact ataattattc catatatagg acctgcttta 2280 

aatataggta atatgttata taaagatgat tttgtaggtg ctttaatatt ttcaggagct 2340 

gttattctgt tagaatttat accagagatt gcaatacctg tattaggtac ttttgcactt 2400 

gtatcatata ttgcgaataa ggttctaacc gttcaaacaa tagataatgc tttaagtaaa 2460 

agaaatgaaa aatgggatga ggtctataaa tatatagtaa caaattggtt agcaaaggtt 2520 

aatacacaga ttgatctaat aagaaaaaaa atgaaagaag ctttagaaaa tcaagcagaa 2580 

gcaacaaagg ctataataaa ctatcagtat aatcaatata ctgaggaaga gaaaaataat 2640 

attaatttta atattgatga tttaagttcg aaacttaatg agtctataaa taaagctatg 2700 

attaatataa ataaattttt gaatcaatgc tctgtttcat atttaatgaa ttctatgatc 2760 

ccttatggtg ttaaacggtt agaagatttt gatgctagtc ttaaagatgc attattaaag 2820 

tatatatatg ataatagagg aactttaatt ggtcaagtag atagattaaa agataaagtt 2880 
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aataatacac 
ttattatcta 
agatatgaaa 
agtaaagtaa 
agtaaaattg 
agtactagct 
tatacaataa 
gaaataatct 
agtcaaatga 
aatagattaa 
tcaaatttag 
gatacacata 
aaagaaatca 
ggtgattatt 
tatgtcgatg 
agcgtaatga 
ataaaaaaat 
attaatgtag 
gtagaaaaaa 
gtaatgaagt 
aataatggga 
gtagcaagta 
tgggaattta 
tacatgagtc 
taagaataac 
ataaaaatta 
tttcttgtat 
agtcaaaatt 
cttccatagg 
tctcattaag 
aaagtggact 
cgttgttatt 
tttcactcaa 



// 



ttagtacaga 
catttactga 
gtaatcattt 
attttgatcc 
aggtaatttt 
tttggataag 
taaattgtat 
ggactttaca 
ttaatatatc 
ataactctaa 
gtaatattca 
gatatatttg 
aagatttata 
tacaatatga 
taaataatgt 
ctacaaacat 
atgcttctgg 
tagttaaaaa 
tactaagtgc 
caaaaaatga 
atgatatagg 
attggtataa 
ttcctgtaga 
tgtcaagaat 
tagatatgag 
agatactatg 
cctttttgta 
atgaaacttt 
accattatca 
tttattcttg 
agcatcagga 
tgattttcca 
gtacgccttt 



tatacctttt 
atatattaag 
aatagactta 
aatagataaa 
aaaaaatgct 
aattcctaag 
ggaaaataat 
ggatactcag 
agattatata 
aatttatata 
tgctagtaat 
gataaaatat 
tgataatcaa 
taaaccatac 
aggtattaga 
ttatttaaat 
aaataaagat 
taaagaatat 
attagaaata 
tcaaggaata 
ctttatagga 
tagacaaata 
tgatggatgg 
tttctgtaaa 
tattgtttga 
gtctgatttc 
ttgtaaaact 
ctaagataat 
atacatctac 
aaagatttac 
ttggaggtaa 
agtacatagg 
gtttcgtctg 



cagctttcca 
aatattatta 
tctaggtatg 
aatcaaattc 
attgtatata 
tattttaaca 
tcaggatgga 
gaaataaaac 
aacagatgga 
aatggaagat 
aatataatgt 
tttaatcttt 
tcaaattcag 
tatatgttaa 
ggttatatgt 
tcaagtttgt 
aatattgtta 
aggttagcta 
cctgatgtag 
acaaataaat 
tttcatcagt 
gaaagatcta 
ggagaaaggc 
catccataaa 
actgcccctg 
gatattctat 
ctatgtattc 
acatttctga 
caactcgaga 
ttgtatattg 
ctgctttatc 
aaataatgct 
ttaac 



aatacgtaga 
atacttctat 
catcaaaaat 
aattatttaa 
atagtatgta 
gtataagtct 
aagtatcact 
aaagagtagt 
tttttgtaac 
taatagatca 
ttaaattaga 
ttgataagga 
gtattttaaa 
atttatatga 
atcttaaagg 
atagggggac 
gaaataatga 
ctaatgcatc 
gaaatctaag 
gcaaaatgaa 
ttaataatat 
gtaggacttt 
cactgtaatt 
aattttaaaa 
tcaagtagac 
cggagtcaga 
atcaattgca 
ttttataatt 
catactttga 
aaaaccgcta 
aaaggtttca 
attatcatgc 



taatcaaaga 
attgaattta 
aaatattggt 
tttagaaagt 
tgaaaatttt 
aaataatgaa 
taattatggt 
ttttaaatac 
tatcactaat 
aaaaccaatt 
tggttgtaga 
attaaatgaa 
agacttttgg 
tccaaataaa 
gcctagaggt 
aaaatttatt 
tcgtgtatat 
acaggcaggc 
tcaagtagta 
tttacaagat 
agctaaacta 
gggttgctca 
aatctcaaac 
ttaatatgtt 
aggtaaaaaa 
ccttttaact 
agttccaatt 
tcccaaaatc 
gttgcgccta 
tcactgtgaa 
aagacaagga 
aaatcaagta 



2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4835 
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SWISS-PROT: P10845 

NiceProt - a user-friendly view of this SWISS-PROT entry 

ID BXAl_CLOBO STANDARD; PRT; 12 95 AA. 

AC P10845; P18639; P01561; 

DT 01-JUL-1989 (Rel. 11, Created) 

DT 01-JUL-1993 (Rel. 26, Last sequence update) 

DT 15-JUN-2002 (Rel. 41, Last annotation update) 

DE Botulinum neurotoxin type A precursor (EC 3.4.24.69 ) (BoNT/A) 

DE (Bontoxilysin A) (BOTOX) [Contains: Botulinum neurotoxin A, light- 

DE chain; Botulinum neurotoxin A, heavy-chain] . 

GN BOTA OR BNA OR ATX. 

OS Clostridium botulinum . 

OC Bacteria ; Firmicutes ; Clostridia ; Clostridiales ; Clostridiaceae ; 

OC Clostridium . 

OX NCBI TaxID= 1491 ; 

RN [1] 

RP SEQUENCE FROM N.A. 

RC STRAIN=NCTC 2 916; 

RX MEDLINE=90235864; PubMed=218 5020; [ NCBI , ExPASy , EBI, Israel , Japan ] 

RA Thompson D.E. , Brehm J. K. , Oultram J.D. , Swinfield T. -J. , 

RA Shone C. C. , Atkinson T. , Melling J. , Minton N. P. ; 

RT "The complete amino acid sequence of the Clostridium botulinum type A 

RT neurotoxin, deduced by nucleotide sequence analysis of the encoding 

RT gene."; 

RL Eur. J. Biochem. 18 9:73-81(1990). 

RN [2] 

RP SEQUENCE FROM N.A. 

RC STRAIN=62A; 

RX MEDLINE=90264400; PubMed=2160960; [ NCBI , ExPASy , EBI , Israel , Japan ] 

RA Binz B. , Kuarzono H. , Wille M. , Frevent J. , Wernars K. , Niemann H. ; 

RT "The complete sequence of botulinum neurotoxin type A and comparison 

RT with other clostridial neurotoxins."; 

RL J. Biol. Chem. 265:9153-9158(1990). 

RN [3] 

RP SEQUENCE OF 1-65 FROM N.A. 

RC STRAIN=62A; 

RX MEDLINE=97016817; PubMed=8 8 63443; [ NCBI , ExPASy , EBI, Israel , Japan ] 

RA East A.K. , Bhandari M. , Stacey J.M. , Campbell K.D. , Collins M.D. ; 

RT "Organization and phylogenetic interrelationships of genes encoding 

RT components of the botulinum toxin complex in proteolytic Clostridium 

RT botulinum types A, B, and F: evidence of chimeric sequences in the 

RT gene encoding the nontoxic nonhemagglutinin component."; 

RL Int. J. Syst. Bacteriol. 46:1105-1112(1996). 

RN [4] 

RP SEQUENCE OF 1-34 FROM N.A. 

RC STRAIN=Hall; 

RX MEDLINE=89350959; PubMed=2669749 ; [ NCBI , ExPASy , EBI , Israel , Japan ] 

RA Betley M. J. , Somers E. , Dasgupta B.R. ; 

RT "Characterization of botulinum type A neurotoxin gene: delineation of 
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RT 


the N-terminal encoding region."; 




RL 


Biochem. Biophys . Res. Commun. 162:1388-1395(1989). 




RN 


[5] 




RP 


SEQUENCE OF 1-18 FROM N. A. 




RC 


STRAIN=Type A NIH; 




RX 


MEDLINE=96096783; PubMed=852 19 62 ; [NCBI, ExPASy, EBI , 


Israel , Japan] 


RA 


Fujita R., Fujinaga Y., Inoue K., Nakajima H., Kumon 


H . , Oguma K . ; 


RT 


"Molecular characterization of two forms of nontoxic- 


nonhemagglutinin 


RT 


components of Clostridium botulinum type A progenitor 


toxins . " ; 


RL 


FEBS Lett. 376:41-44(1995). 




RN 


[6] 




RP 


SEQUENCE OF 1-16. 




RX 


MEDLINE=84178501; PubMed=637 0252 ; [NCBI, ExPASy, EBI , 


Israel , Japan] 


RA 


Schmidt J. J., Sartymoorthy V., Dasgupta B.R.; 




RT 


"Partial amino acid sequence of the heavy and light chains of 


RT 


botulinum neurotoxin type A."; 




RL 


Biochem. Biophys. Res. Commun. 119:900-904(1984). 




RN 


[7] 




RP 


SEQUENCE OF 1-46. 




RA 


Dasgupta B.R., Foley J. , Niece R.; 




RT 


"Partial sequence of the light chain of botulinum neurotoxin type A.", 


RL 


Biochemistry 26:4162-4162(1987). 




RN 


[8] 




RP 


SEQUENCE OF 1-5 AND 444-456. 




RX 


MEDLINE=91120847; PubMed=2 12 62 06; [NCBI, ExPASy, EBI, 


Israel, Japan] 


RA 


Dasgupta B.R., Dekleva M.L.; 




RT 


"Botulinum neurotoxin type A: sequence of amino acids 


at the 


RT 


N-terminus and around the nicking site."; 




RL 


Biochimie 72:661-664(1990). 




RN 


[9] 




RP 


SEQUENCE OF 448-464 AND 872-895. 




RX 


MEDLINE=89024662; PubMed=317 82 1 8 ; [NCBI, ExPASy, EBI, 


Israel, Japan] 


RA 


Sathymoorthv V., Dasqupta B.R., Foley J., Niece R.L.; 




RT 


"Botulinum neurotoxin type A: cleavage of the heavy chain into two 


RT 


halves and their partial sequences. "; 




RL 


Arch. Biochem. Biophys. 266:142-151(1988). 




RN 


[10] 




RP 


SEQUENCE OF 448-482. 




RX 


MEDLINE=85285016; PubMed=3896784; [NCBI, ExPASy, EBI, 


Israel, Japan] 


RA 


Shone C.C., Hambleton P., Melling J. ; 




RT 


"Inactivation of Clostridium botulinum type A neurotoxin by trypsin 


RT 


and purification of two tryptic fragments. Proteolyti 


c action near 


RT 


the COOH-terminus of the heavy subunit destroys toxin 


-binding 


RT 


activity. "; 




RL 


Eur. J. Biochem. 151:75-82(1985). 




RN 


til] 




RP 


IDENTIFICATION OF SUBSTRATE. 




RX 


MEDLINE=94063091; PubMed=824367 6; [NCBI, ExPASy, EBI, 


Israel, Japan] 


RA 


Schiavo G. , Santtuci A., Dasgupta B.R., Mehta P.P., Jontes J., 


RA 


Benfenati F. , Wilson M.C., Montecucco C. ; 




RT 


"Botulinum neurotoxins serotypes A and E cleave SNAP-, 


25 at distinct 


RT 


COOH- terminal peptide bonds."; 




RL 


FEBS Lett. 335:99-103(1993). 




RN 


[12] 




RP 


IDENTIFICATION OF SUBSTRATE. 




RX 


MEDLINE=94124495; PubMed=8294407 ; [NCBI, ExPASy, EBI, 


Israel, Japan] 


RA 


Binz T., Blasi J., Yamasaki S., Baumeister A., Link E 


. , Suedhof T.C. , 


RA 


Jahn R., Niemann H.; 




RT 


"Proteolysis of SNAP-25 by types E and A botulinal neurotoxins."; 


RL 


J. Biol. Chem. 269:1617-1620(1994). 
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RN [13] 

RP MUTAGENESIS OF GLU-261; PHE-265 AND TYR-365. 

RX MEDLINE=21556941; PubMed=11700044 ; [NCBI, ExPASy , EBI , Israel , Japan ] 

RA Rigoni M. , Caccin P. , Johnson E . A. , Montecucco C. , Rossetto O. ; 

RT "Site-directed mutagenesis identifies active-site residues of the 

RT light chain of botulinum neurotoxin type a."; 

RL Biochem. Biophys. Res. Commun. 288:1231-1237(2001). 

RN [14] 

RP X-RAY CRYSTALLOGRAPHY (3.3 ANGSTROMS). 

RX MEDLINE=98455071; PubMed=9783750; [ NCBI , ExPASy, EBI, Israel , Japan ] 

Lacy D. B. , Tepp W. , Cohen A. C. , Dasgupta B.R. , Stevens R. C. ; 

RT "Crystal structure of botulinum neurotoxin type A and implications 

RT for toxicity."; 

RL Nat. Struct. Biol. 5:898-902(1998). 

CC -!- FUNCTION: Inhibits acetylcholine release. The botulinum toxin 

CC binds with high affinity to peripheral neuronal presynaptic 

CC membrane, is then internalized by receptor-mediated endocytosis. 

CC The C-terminus of the heavy chain (H) is responsible for the 

CC adherence of the toxin to the cell surface while the N-terminus 

CC mediates transport of the light chain from the endocytic vesicle 

CC to the cytosol. After translocation, the light chain (L) 

CC hydrolyzes the 197-Gln- | -Arg-198 bond in SNAP-25, thereby blocking 

CC neurotransmitter release. Inhibition of acetylcholine release 

CC results in flaccid paralysis, with frequent heart or respiratory 

CC failure. 

CC -!- CATALYTIC ACTIVITY: Limited hydrolysis of proteins of the 

CC neuroexocytosis apparatus, synaptobrevins, SNAP25 or syntaxin. No 

CC detected action on small molecule substrates. 

CC -!- SUBUNIT: Disulf ide-linked heterodimer of a light chain (L) and a 
CC heavy chain (H) . 

CC -!- SUBCELLULAR LOCATION: Secreted. 

CC -!- PHARMACEUTICAL: Available under the name BOTOX (Allergan) for 
CC the treatment of strabismus and blepharospasm associated with 

CC dystonia and cervical dystonia. Also used for the treatment of 

CC hemifacial spasm and a number of other neurological disorders 

CC characterized by abnormal muscle contraction. 

CC -!- MISCELLANEOUS: There are seven antigenically distinct forms of 

CC botulinum neurotoxin: Types A, B, CI, D, E, F, and G. 

CC -!- SIMILARITY: BELONGS TO PEPTIDASE FAMILY M27 . 

CC -!- DATABASE: NAME=BOTOX product information Web site; 

CC WWW="http : / /www. bo tox. com/index. jsp?hp&productinf o " . 

CC -!- DATABASE: NAME=Protein Spotlight; 

CC NOTE=Issue 19 of February 2002; 

CC WWW="http : //www. expasy . orq/spotlight/articles/sptlt019 . html " . 

CC 

CC This SWISS-PROT entry is copyright. It is produced through a collaboration 

CC between the Swiss Institute of Bioinf ormatics and the EMBL outstation - 

CC the European Bioinf ormatics Institute. There are no restrictions on its 

CC use by non-profit institutions as long as its content is in no way 

CC modified and this statement is not removed. Usage by and for commercial 

CC entities requires a license agreement (See http : //www. isb-sib . ch/announce/ 

CC or send an email to license@isb-sib . ch ) . 



CC 
DR 


EMBL; 


X52066; 


CAA36289 


1 


; -. [EMBL 


/ 


GenBank 


/ 


DDBJ] 


[CoDingSequence] 


DR 


EMBL; 


M30196; 


AAA23262 


1 


; -. [EMBL 


/ 


GenBank 


/ 


DDBJ] 


[CoDingSequence] 


DR 


EMBL; 


X92973; 


CAA63551 


1 


* -. [EMBL 


/ 


GenBank 


/ 


DDBJ] 


[CoDingSequence] 


DR 


EMBL; 


D67030; 


BAA11051 


1, 


• -. [EMBL 


/ 


GenBank 


/ 


DDBJ] 


[CoDingSequence] 


DR 


EMBL; 


M27892; 


AAA23269 


1, 


• -. [EMBL 


/ 


GenBank 


/ 


DDBJ] 


[CoDingSequence] 



DR PIR; A35294; BTCLAB. 
DR PIR; S09492; S09492. 



http://www.expasy.ch/cgi-l 




;et-sprot-entry ?P 1 0845 



9/10/02 



SWISS-PROT: P10845 



Page 4 of 5 



DR 
DR 
DR 
DR 
DR 
DR 
DR 
DR 
DR 
DR 
DR 
DR 
DR 
DR 
DR 
DR 
DR 
KW 
KW 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
SQ 



PDB; 3BTA; 01-OCT-99. [ ExPASy / RCSB ] 

MEROPS; M27.Q02; -. 

Inter Pro; IPR000395; Bontoxilysin . 

InterPro; IPR000130; Zn MTpeptdse. 

InterPro; Graphical view of domain structure. 

Pfam; PF01742; Peptidase M27; 1. 

PRINTS; PR00760; BONTOXILYSIN. 

ProDom; PD001963; Bontoxilysin; 1. 

ProDom [ Domain structure / List of seq. sharing at least 1 domain 3 

PROSITE; PS00142; ZINC PROTEASE; 1. 

BLOCKS; P10845. 

ProtoNet; P10845. 

ProtoMap; P10845. 

PRESAGE; P10845. 

DIP; P10845. 



ModBase; P10845. 



SWISS-2DPAGB; GET REGION ON 2D PAGE . 

Neurotoxin ; Transmembrane ; Hydrolase ; Me tallopro tease ; Zinc; 
Pharmaceutical ; 3D-structure . 
INIT_MET 0 0 

1 447 BOTULINUM NEUROTOXIN A, LIGHT-CHAIN. 

448 1295 BOTULINUM NEUROTOXIN A, HEAVY-CHAIN. 

ZINC (CATALYTIC) . 



CHAIN 
CHAIN 
METAL 
ACT_SITE 
METAL 
METAL 
DISULFID 
DISULFID 
TRANS MEM 
TRANSMEM 
VARIANT 
MUTAGEN 



222 


222 


223 


223 


226 


226 


261 


261 


429 


453 


.234 


1279 


626 


646 


655 


675 


26 


26 


261 


261 


265 


265 


365 


365 


1 


1 


479 


479 


875 


875 


891 


891 



ZINC (CATALYTIC) . 
ZINC (CATALYTIC) . 
INTERCHAIN. 

POTENTIAL. 
POTENTIAL. 
V -> A. 

E->A: DRASTIC DECREASE IN ENZYMATIC 
ACTIVITY. 

IN ENZYMATIC ACTIVITY. 
IN ENZYMATIC ACTIVITY. 
1) - 
9) . 



MUTAGEN 265 265 F- >A : DECREASE 

MUTAGEN 365 365 Y->A: DECREASE 

CONFLICT 1 1 P -> Q (IN REF 

CONFLICT 479 479 E -> P (IN REF 

CONFLICT 875 875 T -> L (IN REF. 8) 

CONFLICT 891 891 S -> K (IN REF. 8). 

SEQUENCE 1295 AA; 149322 MW; 858342F754862579 CRC64; 
PFVNKQFNYK DPVNGVDIAY IKIPNVGQMQ PVKAFKIHNK IWVIPERDTF TNPEEGDLNP 
PPEAKQVPVS YYDSTYLSTD NEKDNYLKGV TKLFERIYST DLGRMLLTSI VRGIPFWGGS 
TIDTELKVID TNCINVIQPD GSYRSEELNL VIIGPSADII QFECKSFGHE VLNLTRNGYG 
STQYIRFSPD FTFGFEESLE VDTNPLLGAG KFATDPAVTL AHELIHAGHR LYGIAINPNR 
VFKVNTNAYY EMSGLEVSFE ELRTFGGHDA KFIDSLQENE FRLYYYNKFK DIASTLNKAK 
SIVGTTASLQ YMKNVFKEKY LLSEDTSGKF SVDKLKFDKL YKMLTEIYTE DNFVKFFKVL 
NRKTYLNFDK AVFKINIVPK VNYTIYDGFN LRNTNLAANF NGQNTEINNM NFTKLKNFTG 
LFEFYKLLCV RGIITSKTKS LDKGYNKALN DLCIKVNNWD LFFSPSEDNF TNDLNKGEEI 
TSDTNIEAAE ENISLDLIQQ YYLTFNFDNE PENISIENLS SDIIGQLELM PNIERFPNGK 
KYELDKYTMF HYLRAQEFEH GKSRIALTNS VNEALLNPSR VYTFFSSDYV KKVNKATEAA 
MFLGWVEQLV YDFTDETSEV STTDKIADIT IIIPYIGPAL NIGNMLYKDD FVGALIFSGA 
VILLEFIPEI AIPVLGTFAL VSYIANKVLT VQTIDNALSK RNEKWDEVYK YIVTNWLAKV 
NTQIDLIRKK MKEALENQAE ATKAI INYQY NQYTEEEKNN INFNIDDLSS KLNESINKAM 
ININKFLNQC SVSYLMNSMI PYGVKRLEDF DASLKDALLK YIYDNRGTLI GQVDRLKDKV 
NNTLSTDIPF QLSKYVDNQR LLSTFTEYIK NIINTSILNL RYESNHLIDL SRYASKINIG 
SKVNFDPIDK NQIQLFNLES SKIEVILKNA IVYNSMYENF STSFWIRIPK YFNSISLNNE 
YTIINCMENN SGWKVSLNYG EIIWTLQDTQ EIKQRWFKY SQMINISDYI NRWIFVTITN 
NRLNNSKIYI NGRLIDQKPI SNLGNIHASN NIMFKLDGCR DTHRYIWIKY FNLFDKELNE 
KEIKDLYDNQ SNSGILKDFW GDYLQYDKPY YMLNLYDPNK YVDVNNVGIR GYMYLKGPRG 
SVMTTNIYLN SSLYRGTKFI IKKYASGNKD NIVRNNDRVY INVWKNKEY R LATNAS QAG 



http ://www. expasy . ch/cgi-j^^et-sprot-entry ?P 10845 



9/10/02 



SWISS-PROT: P10845 



Page 5 of 5 



VEKILSALEI PDVGNLSQW VMKSKNDQGI TNKCKMNLQD NNGNDIGFIG FHQFNNIAKL 
VASNWYNRQI ERSSRTLGCS WEFIPVDDGW GERPL 



// 



P 10845 in FASTA format 

NiceProt - a user-friendly view of this SWISS-PROT entry 

View entry in raw text format (no links) 

Report form for errors/updates in this SWISS-PROT entry 



/'f}$i.. ; Direct BLAST submission at 
h^sH EMBnet-CH/SIB (Switzerland) 



ScanProsite, MotifScan 




j Feature table viewer (Java) 




| Direct BLAST submission at NCBI (Bethesda. 
USA) 



Tools Sequence analysis tools: ProtParam . ProtScale . 
Compute pI/Mw . PeptideMass . PeptideCutter , 
Dotlet (Java) 




Search the SWISS-MODEL Repository 
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